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COMPLETE SPECIFICATIdN 

Bearing Structures 



We. Stephens-Adamson Mfe. Co., a 
corporatioin organised and exdsting under the 
Daws of the State of Illinois, United States 
of America, 'of 275 Ridgeway Avenue, 
5 Aurora, Illinois, United States of America^ 
do hereby deolaie the invenidon for which we 
ipray that a patent may be granted to us and 
the method by whicih it is to be psrCoimed, 
, ito be tpanticularly deiscnbbd in and by the 

10 followii^ statemenit: — 

This invention relates particularly to bear- 
ing s4yructures. 

The most comimon methods and means 
known in the United States for locking the 

.'-15 iimer race ring of a bearing onto a shaft com- 
5>rifie set screws threiaded through the mce 
ring or thnougji a cam-action locking collar 
attached to =the lace ring and tightened 
against the portion of the shaft that is dis- 

20 posed in the race ring, and these construc- 
tions are not enitirely satisfactory for several 
reasons, one of which is that, especially when 
the sh'aft is soanewhat undersized, the race 
ring is clanxped eccentrically on the shaft so 

25 that fxeq.iiently fretting corrosion between the 
inner surface of the race ring and the shaft 
occurs and interferes with the removal of the 
race ring £rom the shaft, sometimes to the ex- 
tent that the bearing must be burned off the 

30 shaft and replaced. Also, often the race-way 
is rapidly excessively worn so as to shorten 
the life of the bearing, and the set screws 
cause burrs or score marks on the shaft so 
as to make it difficult to remove the bearing 

35 from the shaft and to apply another bearing 
to the shaft. 

The invention comprises a bearing struc- 
ture having a one piece inner mce adapted 
to be applied to a cylindrical shaft and be 

40 secured thereto, an outer nace concentrically 
positioned over the inner race and having a 
spherical outer surface adapited to be re- 
ceived Wiithjn a complemental housing for 



limited tilting movement with respect there- 
to, and a jjhtraility of uotatable bearing ele- 45 
ments positioned in. a. single raceway between 
the inner and outer races and providing roll- 
ing support for the outer race upon the p 
inner race, the inner race being hardened, at 
leoiSft'dn the area of said raceway, and having 50 
a lateml extension on one side thereof which 
is a part of the inner race, and being pro- 
vided with a plurality of longitudinally ex- « 
tending slots sfpaced about the circumference 
of the extension, said slots extending 55 
dnwardly imrn the end of the exten- 
sion to an area short of said raceway, the 
leaigth of said extension being such that it . v 
falls within the radius of said spherical sur- ' 
face as extended, and means fox damiping the 60 
inner race extension to a shiaft having an 
outer diameteo- which may be between z&to: 
and as much as ,008 inches smaller in dia- • \ 
meter than the inner diameter of said inner 
race in the area of said raceway with sub- 65 
stantial elimination of fretting corrosion over 
long periods of use, said clamping means 
(including said inner race slotted extension^ . • 
and an (ammlar collar fitted over said exten- 
sion^ said collar being non-continuous in at 70 
least one place in its circumference to pro- 
i\ide adjacent portions, and screw means- 
adapted to draw together said adjacent" pOr- 
tionis to defleot said slotted extension in- 
wardly into firm concentric clamping engage- 75 
ment with the ^baft. ■ - 

In oiide«r thait the invention may be well 
understood there will now be described some 
embodiments thereof, given by way of ex- 
ample only, reference being bad to the 80 
accompanying donawings, in which : ' ' : 

Figure 1 k a obnafposite front elevation and' 
centrar longitudinal soctioiial view bf -a 
roller bearing,, a ishaft and a coupling' means 
emibodyiiig the iiivemfcion at both ends" of the. 85 
inner race member, Oie bearing ischematioaliy^ 
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illustrated as mounted in a housing that is 
fragmentarily illustira'ted in dot-and-<fesh 

Mnes; 

Figure lA is a f ragmen tai^' central longi- 
5 ■ludinal sectional vlw thrc?a^ another type 
of teating includdng the oa«iplang embodying 
tho invention; 

Figure 2 is a; central vertical sectional view 
thrxjiugh the inner race member of the bear- 

to ing; , - , . , 

Figure 3 is an end elevation thereof tsken 
from the plane of the line 3-3 of Figure 2; 

Figure 4 is a side elevation of a bearing 
assembly including the bearing shown in 
15 Figiure 1 mounted in a pillow block; 

Figure 5 is a schematic central longitudi- 
nal section through the inner race member 
of the bearang and the coupling means, illus- 
trating in an exaggerated manner, the I'ela- 
20 tionsMp of the end portions and the hardened 
nacfifway 2»ne of the race member to the 
shaft; 

Figure 6 is a transverse vertical sectional 
view on the plane of the line 6-6 of Figure 5; 
25 Fignre 7 is a similar view on the p&.ne of 
f hemline 7-7 of Figure 5 and: 

figure o is a central longitudinal sectional 
view through a ball bearii^ having coupling 
fmosns at only one end of the inner race 
30 membef . 

The invention has been shown in Figures 
^ '■ I to 4, inclusive, as embodied iil a bearing 
■assoittbly that cooiprises a iolling bearitig 
nntt generally designated A mouttted flor 
35 selfnalfgnnient tbro-ugh conventional loading 
•sJofe (lid* shown) in a suitable honsdng B 
mch a^ the known type of pillow block B' 
ishowil in Figure 4. This type of piUoiV block 
iMvlng loading slots for receiving a self- 
40 aligniiig hoeoing, is shown for ex^m'ple in 
Shs£eT tJ,S. Psmskt No. 2.501,100. 

The be^itirtg unit is a rollcsr beating espe- 
<^Blly designed for use where h^gaVy fadaal 
loads are encountered. More particularly, the 
43 'bearing unit indudeis an inner race meniber 
or ring 1 whose internal periphery or sniface 
' la is ittitiaUy cylindrioal and of a dimeter 
thnmi^Kmt its length sHghtly greater than 
the diameter of the shaft C to be connected 
50 to the beatdhg. T&6 rntennediate or body por- 
tion of the race ring cofsstitutes a cylinddcal 
smooth racew*^ 2 for a compl^snent of 
rollers 3 that also roll in the raceway 4 of an 
oct€5r race ring or «rem't>er 5. The zone of the 
55 inner race ring that constitutes the raceway 
is hardened in any citable known manner, 
®uch as the indnction hardening method, 
leaving the end portions lb of the race ring 
unbaidened, or m a relatively soft or ductile 
60 state but poisse-^sing s?dme inherent resiliency. 
A baldened raceway could be produced by 
the SnowBf pl&l^ng method, but in either case 
the end pordoifs lb are relatively soft but 
resilient com-pared with the intermediate 
65 zone. 



The end portions lb constitute clamping 
extensflons of the body and ate pxtovidad with 
longibudinal slots 6 apac^ Qitcumferentially * * : 
of the race ring and exteiidffig from the . \ 
corresponding end smfa^^e of the ring in-. 70 ^ 
wiardly a substantial diiS'tance, fior exaniiple , .' 
3/8 of an inch when the internal diametc? r ; 
of the race ring is of the Order of 17/16 ' 
inches. The number of slo'fs wiQ vary, depen- 
ding upon the size of the inner race ring; for 75- 
example for a 1/2 inch to -2 15/16 
inches internal diameters there would 
ibs isix islots, while for an interrual dia- 
meter of 3 inches to 5 inches Uiere - 
w»ould be eight slots, and for an internal SO' 
diameter of 8 1/16 inches to 12 inches, 
twelve slots probably would be used. The 
extended end portions lb of the race 
ff'mg tmist be of propsr wall thiclcness to allow . 
contraction thereof, that is to permit the per- 85 
tions between the slo-ts, which are in effect 
fingens, to be pressed ti^tly a^nst the shaft 
C to lock the race ring on the sha;ft. lliis 
thickness will vary wifh the diaimeter of the 
race dng; in the specific case a^rove des- 90 . 
cribed, with an internal diameter of 17/16 " " 
inches, the racss ring would haive end portions 
1/) of a thickness of sthont 1/4 of ^sn inch. 

It should ht not«l that the outer peniphery 
of the outer race, not only in Figures 1^4 in-^^ 95 
elusive, but also Figure 8, is Sfpherically 
shaped, and cooperates with the GOTreapond- 
ingfly shaped iimer peripheiy of the housing 
to allow the bearing unit to adjust within the 
bousing for slight misalignment of the sliafit XQQ . . 
with r^ect to the axis of the housing. This 
type of bsaiing is conventionally known as a 
self-^aligiiing bearing. It wiU also be noted 
that ths claitoping extensionsr lb fall within 
the outer siphenical fiurface of the outer race, if IQS 
extended in sipace, so thiait the bearing assem- 
bly A may be introdaced into, and locked 
•within the bousing B, in the conventional 
onann^ described in said U-S. Patent No. 
2,501,100. JIO 

Tliis compressing of the end portions of 
the race ring agadnst the sMk is prefecably 
laccomiplished as follows : In Figorfefr 1 to 4, 
inclusive, the outer peripheries of the dhd 
[portions arc preferably smooth and cS'lindri- US 
<ssl as indica.ted at Ic ^nd a length approxi- 
imately the same as the length of the slots 6; 
iSiSid a split clampittg liag D encircles each 
end portion lb in contact with the outer Skur- 
fece Ic. The spUt rifig I> ha^ some iflherenf 120 
resiliency and its internal diameter is nor- 
mally approximately the same as the exter- 
nal diameter of the surface Ic of the facd 
ling. The two ettdd of the clantping ting aire 
ttomially spaced apart as iridicafed at 7 and 1-25 
ore connected together by a screw 8 that has . 
a threaded shank 9 screwed into a corres- 
p-ondin^y threaded socket 10 in one end df 
the clamping ring, and has a head. 11 abut- 
ting a shoulder 12 on the other end of the 130 



riilg. Tihe head tnay have an external poly- 
tgonal contour or a polygonai socket 13 for 
coaction with an aippKjpidate wrench to faoi-: 
litate tightening and loosening of the screw. 
5 Obviously, rotation of the screw in one difec- 
tion will d-raw tlic ends of the claiilpdng fang 
together so as to taghten it aiound the 
coftespondiiig end portioii IZ? of the race 
idng and a-t the sime time coitLpress the por- 

10 Oions of the naee rirlg between the slots 6 in- 
jfio tiglu contact with th^ ;Shaft C as best 
&hoWri in Fdgures 5, 6 and 7 and th'eireby 
connect the tace ring to the shaft, while fa- 
tation of the screw in the opposite difeotioM 

15 mil liocssen thg daitiij^ing ring and paranit the 
• • end iportions of the nace ning to spring 
away ftoon th^ shaft so that the race 
(ring can be slid along the shaft for 
^idjiisititient or for attachflnent or for 

20 reanoml. It will be observed thai this 
clanJiping results in leaving the haixkaed 
dfttermediafe zone of the inner naCe ring that 
'provide the ttacewsty 2 slightly spaced fiOBli 
and free of contac^t With the shaft as indicated 

25 m an exaggerated manjier at X in Figutes 5 
asid 6 because the immial ^smeter of the 
hardened intermediate portioii of the tzCo 
ring ramains as it initially m^Ede, that is* 
of slightly greater distoi^ter than the shaft. 

30 fcut the internal diameter of the letetively 
ductile end portioiis is fedueed throughout 
the major potrtioiis of the lengths thereof hy 
the tighteiiing of the clamping nirigs so that 
the initem>al »peripheral surfaces of the end 

35 iporfions are in fight uniform contact with the 

- shaft throughout the Girciimfetefice thereof 
end in large areafs of the shaft aJong the 
length thereof. With this construetion, as 
shown in Figures 1, 4, 5, 6 and 7. the nrajor 

40 {portion of the load on the bearing is trans- 
mitted to the shaft thtoiigh the feJatively 
soft 6mi portions 16 of the inner race rfng 
and fretting of the shaft by the intennediate 
ipoftion of the inner race ring is reduced to 

45 ithe minimiini if not entirely ehminafed. 

Experiencje has shown that With thiis cOts- 
is-tniction and means for clamping th^ itLHet 
irace of a self-aJignirig bcalring to a shaft, the 
ishaft. when having a diameter up to abotit 
,iO inches, may be ais liuieh as O.OOS of an 
tfiicih undeasize, arid in soiHe instances as 
fftiuch as 0.008 of an inch undersizs, withoiit 
jeopardizing or serioaisly detracting from the 
effectiveness of the clamping action on the 

55 shaft The tolerances of cottomerci;^ shafting 
as depend€int on the diamater of the shaft, 
material of cjoastruction and method of 
manuifiacture (See Ryer^on Data Book. Steel 
and Aluminum, Joseph T. Ryerson & Son, 

60 Inc., 1958). This has the important con- 
sequence that commercial cold-drawn carbon 
Bteel shaffimg, which in ^zcs up ttf about tm ". 
imch«s, for iiistance, is guaranteed ^ fftttJ- - 
pliers to have a diameter tolerance no greater 

65 than 0.008 of an inch, may be used with sub- 



sfcantial . savings in: the initial cost of the 
shafting, whereas, in contitadistiuction, prior 
vart oonventionaf bearings of similar size 
geaenaJly require a shaft tolefancse of zero to 
andiitis 0.005 of ani inch or at the best 0.001 7.0 
«^f an inch which reqiuar^ not jtjst cold- 
^awn shafting, but. coM-draWn shafting 
gi?ouiid and polish^^ with select tolerances. 
Which experience , has sbowa- in the c-a^e of 
shafts ibis size, may cost ag madi as 55% 75 
(more than straight cold-disalvii SMftfiig with 
its sp^cdfi^d toldrance of zer^ to minus 
0.008 of an inch, 

A further advantage in iavang a beaiSng 
claiiLpmg device tvhlcb pemits an tmdetsdze 80 
ftrtemnce as much ^ a003 of an inch, or 
•even ittore, is the fact than when a shaf t 'has 
oefen worn to a. smaller dd^meteit by the ti^e 
of a corivCTtLOml bearing with set screws it 
IS hot necessary to repliace the shaft when ^ 85 
replacetffteilit bearing is mqvdtcd, even 
though the shaft has been worii to miiitis 
Wlet&nce gteater thkn about 0.0005 of an 
iMOh ot 0.001 of ail inch in the area of th^ 
TCiaiaii^g applicsa-taoii. §q 

Still ajSOithef advantage in the' bearing 
clainiping device is the fact that it does fiOf 
■Create burrs as in the case of set screws, 
^hich me^'s tha^t the bearing can be readily 
feanotved when dosined. Experience has 9S 
tiatight.that it is often very difl9oult and titiie- 
<50'nisuniing to remove a conv€fattonal bsaiting 

when set scrowsJ^ Of other like locking de*^ 
vices, have pxsduced bum which interfere 
with ths teinoval of the bearing. IQO 

It will be obs^ed that this is in sharp 
ioontrasit to the ptior art stractures whefein 
.the load on the b^arhig Is transmitted to the 
ishaft thitOiUgh 5et screws or by cl-ampdiig 
rings heaving a tapeared screw threaded cdi? 105 
3aeotioii with the end portion of the race. 
(mem)l>er an fetanrngs of the type shown in 
U.S. P^t&ni NO. 2,-168,469, 

Figure lA 6howiS a modification of th^ 
bearing unit whrorein the inner race ring 14 f tO 

a tecQSsed raceway 15 for ioilsis 16 that 
alsio son in a recused iae©t\^ay 17 of the otitef' 
liaee ring 18. and ihe inner race, ring has only 
tOiie end portion i4b oorresponditig to one of 
itne end portions lb and: v/ith wM^h is asso- fiS 
<5af6d a clamping ring M thait may Be iden-* 
with the idng D. Such a beajring woiild 
Be used ordimarily where the radial. loads ate 
he^uvy arid the; thrust loads are modera-te'. 

Figure 8 shows a baH bearing embodying i5o 
me invention. The t?eariiig has a£n inner race 
mig 20 (that has m mteinSfeffiafe zone- 
h^fdened floption 20a to provide a raceway 
<So* ^ cojfipoiient of balls 21 ihaC foil in 4 
raceway 22 in the outer race ring 23. In this 125 
Btructure. only one end of the inner race ring 
relatively ^o<t extension as indicated 
est im wMdh is psmhAed with slots 24 cofres- 
pbndnng to the slots 6, and also has a claiup- 
ong ring F similar to one of the clamping 130 
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rings D encircJing said end portion 20Z>. The 
connection and disconoectron of the inner 
inace ring to . and from a shaft can be eficcted 
in exactly the same way as described in con- 
5 nection with Figures 1 to 4, incliusdve, excerpt, 
of course, that there is only one clamping 
ring Co tighten instead of two. Tbis type of 
{bearing is particularly useful for ligbt loads, 
whereas the double-end lock of the inner race 
iO iring 'OB the shaft as shoiA-n m Figure I is de- 
sirable for heav>' duty bearings. 

It will be obsen-ed that with all the 
desoribed bearings, an exceptionally' secure 
clamfping of the clamping or coupling 
15 extensions \b, I4b and 20b of tbe innefT 
race rings upon the c-orresponding shafts 
is insured with no danger of burring. 
(Scoring or othej^vise damaging the 
shaft. Moreover, accura/te coaxial align- 
20 iment of the inner race, ring with the 
shaft can be obtained mth a miniimum atten- 
tion on the pan of the operator, and there 
is a large area of substantiaJl}' uniform con- 
tact betv\'een the clamping extensions and 
25 the shaft. Another icaportant advantage of 
the coiKtruction as herembefore indicated is 
?that the pcxssibiiity of relative motion or 
vihuation of the inner race ring such ais might 
cause ife&tfcing corrosion or exce^ive wear of 
30 the naceway or the shaft is reduced to the 
minimonn. Frooon the foregoin;g. it will 
(readily appear that the main factors in 
achieving these results are the relatively soft 
slotted damping extensions having approxi- 
35 mately cylindrical inner and outer surfaces 
and the split clamping ring having aipproxi- 
maitely cyfindrioal inner peiipheiues. 

It will also be understood by those skilled 
dn the art that the invention may be emho- 
40 died in other t} pes of roller ox ball bearings, 
and that the details of coinstniction of the 
bearing and coupling means may be modi- 
fied and changed, within the scope of the in- 
vention as defined by the appended claims. 
45 WHAT WE CLAIM IS: — 

1. A bearing structure havdng a one piece 
inner race adapted to be applied to a cylin- 
drical shaft and be secured thereto, an outer 
race concentrically poshioned over the inner 
* 50 race and having a spherical outer surface ad- 
apted to be received within a comj>lemen.tal 
housing for limited tilting movement with 
respect thereto, and a plurality of rofcatable 
bearing elemeaits positioned in a single race- 
55 way between the inner and outer races and 
providing rolling s-u-pport for the outer race 
upon the inner race, the inner race being har- 
dened, at least in the area of said raceway, 
and having a lateral ex?tension on one side 



•thereof which is a part of the inner race, and 60 
being provided with a plurality of longitudi- 
naslly extending slots spaced about the cir- 
cumference of the extension, said slots ex- 
«ending inwardly from the end of the exten- * ' 
aion to an area short of said raceway, the 65 
length of said ex-tension being such that it 
falls within the radius of said spherical sur- 
face as extended, and means for clamping 
the inner race extension to a shaft having an 
outer diameter which may be between zero 7^ 
and as much as .008 inches smaller in dia- 
meter than the inner diameter of said inner 
race in the area of said raceway with sub- 
starutiail elimination of fretting corrosion over r 
long periods of use, said clamping means in- 75 
eluding said inner race slotted extension and 
an annular collar fitted over said extension, 
•said collar bedng non-continaious in at least 
one place in its circumference to provide ad- 
jacent portions, and screw means adapted to 80 - 
draw together said adjacent portions to de- 
flect said slotted extension inwardly into fijm 
concentric clamping engagOTient with the 
shaft. 

2. A bearing structure according to 85 
claim 1, wheredn said inner race extension 
may be clamped by said clainiping means to 

a shaft having an outer diameter which may 
be between zero and as much as .003 inches . ; 
smaller in diameter than the inner diameter 90 
of said inner race in the area of said raceway. 

3. A bearing stnicturc according t:o 
claim 1 or claim 2, in which the inner race is 
hardened only in the area of said raceway > 
and the lateral extensdon is relatively ductile. 95' 

4. A bearing structure according to any 
of the preceding daims, in which the rota- 
table bearing elements are ball beari n gs, and 
ithe inner and outer races aire grooved to form 
sadd bearing raceway. lOO 

5. A bearing structure according to any 
of claims 1 to 3, in which the inner race has 
slotted extensions on both sides thereof, and 
sadd cflamping means include clamping coHars 

for both extensions wheareby the hardened 105 
portion of said innea: race in the area of said 
raceway is supported in slight spaced rela- 
tion to the shaft. 

6. Any of the embodiments of bearing .^^ 
structure subsitanrialiy as hereon described 
with reference to the accompanying draw- 
ings. 

A. A. THORJNrrON & CO. 
Chartered Patent Agents 
Northumberland House 
303/306 High Holtom 
London, W.Cl 
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